NP N, is the number of attacks per unit area and time, N is the density of hosts and P the density of predators. All the early models demand that E so defined should be constant. The assumption has been shown to be wrong in two ways, the first indicated that efficiency declined with increasing prey density, the second that it declined with increasing predator density. Holling (1959) following Solomon (1949) interference between parasites. Hassell & Varley successfully fitted this model to a variety of data on parasite efficiencies using the form log E = log Q-m log P.
Recently this model has been criticized on two grounds. Firstly, that it fails to describe adequately all the published data, some of which indicate a curvilinear relationship between log E and log P with increasing slope for increasing parasite density (Hassell 1971a,b; Hassell & Rogers 1972 ). Secondly, that on a priori grounds, a limit would be expected to parasite density below which interference was negligible (Royama 1971; Hassell & May 1973) . It is worth emphasizing in this context that equations (4) and (5) are not explanatory models of the effect of interference and are merely an empirical approximation to the observed relationship. Explanations of this phenomenon have been proposed by Rogers & Hassell (1974) using two models. One model (A) depends on estimating the effect of adult parasites encountering each other and then abandoning the search for hosts for a period of time. Using this idea Hassell & Rogers derived a quadratic expression in the number of searching parasites for an equilibrium between parasites commencing and ceasing searching. Using this expression they showed that the relationship between log E and log P could take a number of forms depending on the product of time wasted after an encounter and the rate of encounter between parasites, varying from a curvilinear to a linear relationship as this product increased. An important disadvantage of this model is that no method of estimating its parameters and thus testing it against observed relationships is proposed.
In a second model (B) they investigated the effect of super-parasitism in which, upon finding a parasitized host, a parasite ceased to search for some time period. They noted that in this situation the relationship between log E and log P was affected both by the time wasted and by host density. Increasing either increased the slope of the relationship from almost horizontal to a typical curvilinear one.
In a simulation aimed at corroborating these two models Rogers & Hassell produced, by judicious variation in handling time and time wasted, relationships between Host Density, Parasite Density and searching efficiency of all the types documented.
In this paper I propose an explanatory model of the interference effect, in which the relationship between searching efficiency and both Prey Density and Predator Density is shown to be of an essentially similar form. The assumptions of the model are identical to those of model (A) of Rogers & Hassell's paper, but in deriving a mathematical form for the model the ultimate relationship between searching efficiency and predator density is clarified. The mathematical form derived has the additional benefit that by its use, it is possible to estimate the parameters from observed data and thus test the underlying model.
A MATHEMATICAL MODEL FOR INTERFERENCE BETWEEN PREDATORS OR PARASITES
For the initial development of the model, assume that handling time is effectively zero and chose a unit area. The number of attacks Na will now be given by the rate at which parasites find hosts (a) the density of hosts N, the number of parasites P' and the time spent searching Ts; N, = aNTP'.
The overall time (T) can be divided up into the time spent searching (Ts) and the time wasted upon encounters with other parasites (Tw), by definition therefore, T= Ts+Tw.
Tw can be partitioned further so that it is given by the product of the number of encounters 
where R is the density of P'-l parasites and (b) is the rate of encounter between parasites, related both to their speed of movement and the range at which they sense each other; b can thus be greater than or smaller than a. The overall time wasted due to encounters between parasites is then given by Tw= bRTstw; (9) substitution in (7) gives T = T(1 +btwR), (10) and from (6), aNP'T N,= 1+btR'
The relationship between searching efficiency and parasite density is now given by aT E a= (12) 1+btWR Fig. 2 indicates the relationship between E and P for various values of the constant product btw. It can readily be seen that the relationship between log E and log P is of the range of types to be expected, curvilinear for small values of btw increasing to linear for larger values.
The similarity with the effect of host density, Fig. 1 and equation (1) , is apparent. The interaction between the two effects can be investigated in a similar manner. In order to do so it is necessary to distinguish between two types of time wasted, Th, that wasted due to handling hosts, and Tp that wasted due to encountering parasites, thus T =Th+ T,.
(13) Th will be given by Th = Nath,
and, similarly, Tp = Netw. (15) Substituting for Na and Ne we have Th = athNT,;
Tp= bt,RT,; The levels of significance associated with the fit of the model are encouraging but there is still some variation and it is likely that this is in part due to errors in the estimates of the area of discovery. Royama (1971) has considered in some detail the problems of estimating this parameter and notes that it both ignores the effect of handling time and the effect of exploitation, i.e. the decrease in available hosts or prey during the duration of the experiment. This latter is manifestly more important for a predator than a parasite and Rogers (1972) and Royama (1971) developed a model for a randomly searching predator which incorporated this effect. To analyse the effect of interference on predator efficiency using equations (12) and (20) therefore requires this extension.
Interference effects allowing for a decrease in prey density
It is possible to consider equation ( 
A linear regression of the logarithm of the survival rate against the derived variable Z constrained through the origin will afford an estimate of the reciprocal of 1 +btw from which btw can be calculated. Experiments for a range of predator and prey densities will then enable the parameters to be estimated. It is manifest that this estimation technique is far from satisfactory, error variances occurring in various multiplicative and interacting ways. However, computer simulation indicates that for a carefully chosen experimental design in which Na is not too close to N and, when sufficient replication has assured good estimates of a and th, equation (26) 
and the stability analysis can proceed as outlined by Hassell & May for an arbitrary functionf(NtPt).
DISCUSSION AND CONCLUSIONS
The model suggested in this paper allows a simple physical interpretation of the effect on predator efficiency of prey and predator density. In terms of the simple Nicholsonian 'area of discovery' a predator has an innate capacity to search out an area for prey. It is never possible to cover this whole area, as a portion of the area remains unsearched due to handling time effects and a portion due to interference effects. The relative proportions of these two 'area effects' can now be estimated using the model from experimental and field data. The incorporation of the model into standard models of predator-prey and parasitehost models becomes an easy matter.
On the basis of the stability analysis of Hassell & May (1973) one would expect that the larger the ratio of the 'area of interference' to the 'area of handling time' the more stable would be a population interaction.
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SUMMARY
(1) An explanatory model is proposed to account for the variation in searching efficiency, with predator or parasite density, noted by many authors.
(2) The model involves considering the effect of prey density to be fundamentally the same as the effect of predator density.
(3) The application of the model to observed relationships between searching efficiency, considered as an 'area of discovery' and parasite density, is successful.
(4) The observed decay in searching efficiency with both prey and predator density is given a physical interpretation. In this interpretation the intrinsic capability of a predator to search an area is shown never to be realized as one portion remains unsearched due to handling time effects and another remains unsearched due to interference effects.
(5) A method of estimating the magnitude of both these effects from laboratory and field data is described.
